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Synchronous Fluorescence Spectrometry is an important technique in analytical 
chemistry, especially in the biochemical and environmental analyses where the 
sensitivity and the selectivity are the most stringent requirements. High spectral 
resolution and sharply peaked fluorescence signals for mixtures of fluorescent 
compounds can be obtained by the simultaneous scanning of the emission and the 
excitation monochromators. This type of scan represents the mode of operation in 
synchronous fluorescence spectrometry. The selectivity of the synchronous technique 
has been recently improved through the development of several different synchronous 
fluorescence techniques, such as matrix isopotential synchronous fluorescence 
spectrometry. Matrix isopotential synchronous fluorescence spectrometry is 
considered a very useful technique for resolving multi-component mixtures with 
seriously overlapping spectra without the need to the time-consuming separation 
processes and highly expensive equipments. 
At the same time, as an ever-increasing interest in the improvement of the 
selectivity of the measurements using the synchronous fluorescence technique, several 
approaches have been proposed to work jointly with the synchronous fluorescence 
technique. One of the effective approaches was by coupling the synchronous 
fluorescence technique with the H-point standard additions method. This novel 
approach, which is a modification of the traditional standard additions method, 
coupled to constant wavelength synchronous fluorescence spectrometry, can be used 
for the analysis of binary mixtures with extensively overlapping spectra in such a way 
that the error resulting from the presence of an interferent in the determination of the 
analyte can be evaluated and corrected. Thus this approach allows the simultaneous 
determination of two analytes in their sample. In the current study, the objective was 
to develop novel, sensitive and selective methods for the determination of the 
diagnostically important porphyrins in urine and feces using the above-mentioned 
modern synchronous fluorescence techniques that can be used for the clinical analysis 
of the fecal and urinary porphyrins. 
The first chapter of this thesis includes the backgrounds and the literature 















method-synchronous fluorescence spectrometry coupling technique. Additionally, the 
clinical chemistry of the diagnostically important porphyrins and the biochemical 
features of the disorders that are associated with the heme biosynthetic pathway are 
also given in this chapter. The analytical methods that have been proposed for the 
determination of the urinary and fecal porphyrins are also reviewed within this 
chapter. 
In the second chapter, a novel, rapid, selective and sensitive spectrofluorimetric 
method for the determination of the diagnostically important porphyrins in urine is 
described. The urinary coproporphyrin and uroporphyrin were quantified successfully 
in their mixture, which is characterized by its seriously overlapping spectra. The 
significantly improved spectral resolution of coproporphyrin and uroporphyrin was 
obtained by the application of matrix isopotential synchronous Fluorescence 
Spectrometry and the signal interference arising from the matrix background was 
suppressed using the derivative technique. The results obtained from the application 
of derivative matrix isopotential synchronous fluorescence spectrometry for the 
quantitative determination of urinary porphyrins indicate that the method proposed in 
this study is rapid, accurate, and precise enough for the quantitative routine analysis of 
urinary porphyrins, hence, this method can be used for the differential diagnosis of 
congenital erythropoietic porphyria, porphyria cutanea tarda, and coproporphyria 
which are characterized by a specific urinary porphyrins accumulation and excretion. 
In the third chapter, the coupling technique of H-point standard additions method 
and synchronous Fluorescence Spectrometry was used for the quantitative 
determination of fecal porphyrins. In this study, the seriously spectral-overlapping 
mixture of coproporphyrin and protoporphyrin was analyzed efficiently and the 
individual components were quantified successfully in such a way that their 
quantification was completely free from the bias error. The application of H-point 
standard additions method coupled with synchronous fluorescence spectrometry 
allowed the transformation of the indeterminate error, arising from the presence of 
protoporphyrin on the determination of coproporphyrin, into a systematic error that 
was evaluated in such a way that the determination of coproporphyrin and 
protoporphyrin was carried out in the presence of each other without the need of the 
time-consuming separation processes and without the use of any special or expensive 
equipments. The rapidity, simplicity and selectivity with which this method was 















differential diagnosis of variegate porphyria and hereditary coproporphyria, which are 
characterized by the excessive excretion of coproporphyrinogen, protoporphyrinogen, 
and their respective precursors, coproporphyrin and protoporphyrin. 
The forth chapter was assigned to include the future work, which is an attempt to 
establish a spectrofluorimetric method for the determination of -aminolevulinic acid 
in urine through the application of derivative matrix isopotential synchronous 
fluorescence spectrometry and Hantzsch reaction. The reaction between 
-aminolevulinic acid, acetylacetone, and formaldehyde has been utilized for the 
preparation of the -aminolevulinic acid fluorescent derivative. Derivative matrix 
isopotential synchronous fluorescence spectrometry (DMISFS) is to be applied in 
order to selectively quantify -aminolevulinic acid in the highly fluorescent urine 
matrix. The interference arising from porphobilinogen in the quantitative 
determination of -aminolevulinic acid has been eliminated through the conversion of 
the former to uroporphyrin. Following the conversion of porphobilinogen to 
uroporphyrin, the fluorescent derivative of -aminolevulinic acid was prepared by 
heating the mixture of urine or -aminolevulinic acid with the acetylacetone and 
formaldehyde solutions for 20 min. at 100 °C. The aim of this work is to establish a 
useful method that can be used for the screening and determination of urinary 
-aminolevulinic acid in lead workers. 
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ALA -aminolevulinic acid 
CEP Congenital Erythropoietic Porphyria 
CP Coproporphyrin 
DMISFS Derivative Matrix Isopotential Synchronous Fluorescence 
Spectrometry 
HCP Hereditary Coproporphyria 
HPSAM H-point Standard Additions Method 
MISFS Matrix Isopotential Synchronous Fluorescence Spectrometry 
PBG Porphobilinogen 
PCT Porphyria Cutanea Tarda 
PP Protoporphyrin 
SFS Synchronous Fluorescence Spectrometry 
UP Uroporphyrin 
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